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AP Stat- Ch. 14 & 15
Intro Vocab:
Experimental Probability-

what DOES hoppen

Ex: If | toss a coin 30 times, and get 12 heads, what’s the experimental

prob. of getting heads? I%O =

Theoretical Probability-

LIl SHAVLD houppen—

Ex: Using the same coin tossing situation above, what’s the theoretical

prob. of getting heads?

P(H) =507




Sample Space-

JA possible outanes

Example: What is the sample space for the spinner experiment?
Raod, Green Blue | Tellow
What about the rolling 2 dice experiment?
Sl O
Pr ility N ion: 5‘;

® A B, C etc. = 2,ye V\Jr S
PCID= Pea)
®P(A) = Prak. of —vent A h@-ﬂaen(g

os= SvmpP(R S pace




Pr ilitv Rul

® Let A and B be events
® et S = sample space
® L et A® = the complement of event A
\\o ?osi-‘e v
= nP e
The 3 Probability Rules

m O=PAY« T
» PH=1
(3) F(ﬂ\t) = - P(A‘B




Example 1: If the probability of hitting a homerun is 30%, what’s the probability of

not hitting a homerun?  P(H) = 30/: 0 ?) P(H®) = ?O/_—_ O 7,0
Example 2: If there are only 8 different blood types, fill in the chart below:

A += 0.06

kD= 0.3 PNCSRID=o.
g(cuuc)a o6 POVR= ol

Example 3: Las Vegas Zeke, when asked to predict the ACC basketball Champion,

follows the modern practice of giving probabilistic predictions. He says, “UNC’s probability
of winning is twice Duke’s. NC State and UVA each have probability 0.1 of winning, but
Duke’s probability is three times that. Nobody else has a chance.” Has Zeke given a

legitimate assighment of probabilities to all the teams in the conference? Why or why not?




Venn Diagrams
UNION

® Meaning: Or N add"_hm

® Symbol: U

Example 1:

Example 2: SetA=1{2,4,6,8, 10, 12}
SetB={1,2,3,4,5,6, 7}

—>0,3.34,5. k003

AUB=AorB=/{ }




Intersection:

® Meaning: &/\[\_d—— ) OVey (Q_P

® Symbol: n

Example 1: A 3
Ve
Example 2: SetA={2,4,6,8, 10, 12}

SetB={1,2,3,4,5,6,7}

AQ\B=AandB={R Y, ( }




Complement (of A)

. 77
[ eanlng;no_i—

/
® Symbol: A c A

® Example 1: Shade A° Shade A°N B

=

® Example 2: Set A=1{2,4,6,8, 10, 12}

.AQ 2-{1,¥3.85%7.%9 S 11, T 13, 14, 15} —siieaemte
A ={ }




M Probability Rul
UNIONS:

Example: For a deck of cards..... What is the probabili ty of picking a card that is a red

card OR a face card? P( & oC [':M

General Rule: — b = l7

*P(AUB)= 'P(A.).\_ P(&) P(P\n !

* Why do we subtract P(A\B)?
¥ dovbble cont s«

Special Case:

What if A and B don’t overlap? Draw a Venn Diagram that illustrates this below:

OO\

So, P(ANB) =8 O)

This is called Disjoint
Em——




Disjoint (or mutually exclusive)= Two events are disjoint if ...

@3 horue. NO 0utconed
n_ o N oYL

Example: Back to the deck of cards.... What is the probability of picking a red card

" DR e Clo)
PrY « Plcios) - - PIrAecy

So our rule for unions for disjoint events then becomes:

® P(AUB)= P(A} "“P(B)




Going back to the examples from before...

Ex #4: There are only 8 different blood types, given in the chart below:

Are these events (the blood types) disjoint?

What is the probability of being either Type A+ or B-?

What is the probability of being either Type O- or O+?

What is the probability of being either Type AB+ or A+?




Ex #5: We are picking one card out of a standard 52-card deck (no jokers).

The events are the different cards we can pick.

What is the probability of picking a diamond?
P(DD= Y, = -
A S
What is the probability of picking a 3?

'P(3> = L{éa,

What is the probability of pickin%a diamond and a 3?7

P(D N 3=,

So, what is the probability of picking a diamond OR a 3?

(O U R 13/53,“'%&”% —-_l(%

What is the probability of picking a black card?

What is the probability of picking a Jack?

What is the probability of picking a black card or a Jack?



e
Ex #6: The probability of event G is 0.25 and event K is 0.34. P(G [\K) = 0.1.

Whatis P(GUK) ?

P(G)=0.25
P (k)= 0.4
P(aNKY=0"

PCauk)= 0.25+0.34 —0. |
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Probability Rules (cont’d)

INTERSECTIONS:

EX #7: |1 roll 2, regular 6-sided dice and add together the faces..... the probabilities are:
2=1)36 7=6/36

3=2/36 8 =5/36
4=3/36 9=4/36
5=4/36 10=3/36
6=5/36 11=2/36
12=1/36

(a) What s the probability of rolling a 6? What is the probability of rolling a 10?

LYA 3¢

(b) Whati |s the probablllty of rollj ng a 6.and then a 10?

CeINUO) (350)(¥4) =

(c) Whatis the probability of rolling a 3 and thena 7?

PG) PHE)
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EX #8: Let’s go back to the worksheet... | have a small bag of M&M'’s, where there are

4 blue, 3 orange, 2 red, and 6 green. | pick one out, look at the color, and then replace it.

Find the following probabilities:

(a) Picking a red and then a green _ 2 ) é

. P(ey P(&) =175 15

b) Picking a blue and then another blue - L;
P(eY PR =75 &

(c) Picking a red and then an orange

Question: Did the first event happening the second event happening?

37 doesn 't affect Q™
INDEPENDENT

If A and B are independent, then P(A(\B) = P A)-

This is called...




EX #8: Back to the M&M'’s ... | have a small bag of M&M'’s, where there are 4 blue,

3 orange, 2 red, and 6 green. | pick one out, look at the color, and then EAT IT

before | pick another. Find the following probahilities:

alR)
(a) Pickinga red and then a green( l —;9_?_ i __é___
= =N CIT

(b) Picking a que an then another blue

PERIp=4.3

(c) Picking a red and then an orange I 5 JL{

P(R)-Pol) =75

What is different??

|+ eyent %_gdg ! eyt




VOCAB: Conditional Probabilities:

R

A = 1% event that happened
B = 2" event that happened

% not independant-= gwu'c

INTERSECTIONS: P(A and B) = P(AM\ B) =
P&Y-Ple1A)
Plans

=B

REARRANGE: P(B|A) =




EX #9: P(J) = 0.23 and P(B) = 0.67 and P(J|B) = 0.15. What is P(J/\ B)?

P(InB)- WW)
(o.(o?)(o,lSD

EX #10: P(A) = 0.45 and P(C) = 0.39_and P(AA C) = 0.22. What is P(A|C)?
What is P(C|A)? PA NO=PCCNRD

_ ’P(Anc)_== O
PAIQ: oS " om

P(c\A): PAND _ oaa 4
>\> P(A) Q.45

D54




EX #11: Look at the following table about grade level and favorite type of pet and
answer the probability questions:

Fros Sop Junior Senior

< Dog 14 | 18| 22 T

Cat 8 11 13 15 47
Other 12 14 10 9 45
34 43 45 40 162

(a) If someoneisa soghomore, what is the probability they like Dogs the most?
P(D|S) = 18/43 i BN ESS
T (Se)

(b) Given that someone likes Cats the most, what is the probability that they are a
. = ? e —m®
junior?

P(JIC)=13/47

(c) We pick a freshman at random. What is the probability that they like other the
most?

P(O|F)=12/34




e
Thinking about conditional probabilities... Does P(B|A) = P(A|B)?

Think about our M&M example. | have a small bag of M&M’s, where there are
4 blue, 3 orange, 2 red, and 6 green. | pick one out, look at the color, and then EAT IT

before | pick another.

® What is the probability of picking red given that you plcked blye?

Pleye

® What is the probability of picking blue given that you picked red?

?(®| &

*° P(A|B) #P(B|A)




Another concept from Ch. 14:

The Law of Large Numbers:
In the Iong run, the P(A) in an experiment gets closer to the true theoretical P(A) as

the number of trials increase.
2 Xe @ o —> Hhesrehca L Fmb
OAS N
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TRY THE WORKSHEET!

Answers:

1) (a) P(A) + P(B) - P(A and B) =0.57
(b) P(A and B)/P(A) =0.3846
(c) NO! P(Aand B) #0
(d) NO! P(B|A) # P(B)

2) P(G)*P(M) = 0.1386
_ )
3) (a) PJ|W) * P(W) = 0.12 0,53

W
(b) P(W) + P(J) - P(WandJ)=0.82 = P(




4) (a) 0.83
(b) 0.489
(c) NO!
(d) NO!

5) 0.45

6) (a) 0.0918
(b) 0.6982




